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[tmm 1 1 
[m^m 2 1 

i <^^S§f ^ (7) ^ > t-- A -h^xM $ K^W.^ ty\f:-A<Dn (Dmu^^-^ )^ ^- o 'f 

:t>if-A^. wmn^^'t-^^'is't-t hV]m.m<Dmn^m'^^ mmM^m\^m%-^j::)3^ 
{mm 3 1 

[ft^II 5 ] 

' Ifrfe^^Htis mfIBXIt$tL/>:-r :t>e-A^Y-z¥Micw«lBjtaMi*i-emiB 

me^-^/ct §«tBWg|575*«< LTV^^. lt*]S4 mB«0 

:t>tf-A^So 

[ft 7 1 
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m^m 9 ] 
umm 1 0 1 

IW*« 1 1 1 
IltM 1 2 ] 

m le^^^ {± . ^aicAiti-^^:r>if-A=^-^(D amis l t jt ipjj ;^ iS] *3 v ^ t o 

[ft*:^ 1 3 1 
mim 1 4 1 

mim 1 5 1 

161. 

[W*:^ 1 7 ] 

vs =c t/ (i-c2 tM ^ (c{±^^. t\,mwi) 
i)^\z%m.<o^ iryy^-j^mm-o • • • • • 

1 9 ] 
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im^m 2 0 1 

itr iBi^m^ |6] t? {± . Pi =^ It T ffi ^ ffi] -r ^ 1*1 1P.8 ^ ct mm <DmMm^ti-xisy), 
itmm 2 2 1 

mmmmm^ii. mm^^''fxmi\^-t^\^mi3xm\-m<7)m\^mm't^Lx^ ^ , 
s • • •> VbutLfzt^.^(Dm%^mfzLx\^^:bm^mi8i,ztim<D^'t>}^~M.mi 

So 

Val<Va2< • • • <Van. 
Vbl<Vb2< • • • <Vbn. ji^O. 
Val<Vbl. Va2<Vb2. • ' Van<Vbn 

umm 2 3 1 

mm^mm^ it. mmi:^ifx:^n\^t^ p^m ^ i mm <o^^mm^^Lx^^. 
Mm\^misxzf9vm<Dmmmii. ^iimmM<Dm±y?\5iKnm (n{±2j^±<D^^ 
) iz^m^i-Lxx^^x nm.'T^mi^m.uir'Bj^Lxisy) , m^nm.(7)^\oimu<^i^<DM<D'iM 
Mmzmn^fi^mj±^. xum^^htu'efiv^i. Va2. • • Vantt, 
B.<7ymj^^u<r>f^<D^m<r>i^\^m.mz(ii-iM^fi&m&t. xnm-i^h^fLmYhi. Vb2 
. • • •> Yhn tLfzt^. '^(Dm^^mt:Lx\^^i>m-^mi 9 izm^fT)^ :t>-i£-2^m 

Val>Va2> • • • >Van. 
Vbl>Vb2> • • • >Vbns ^--O. 
Val<Vbl> Va2<Vb2> • ' Van<Vbn 

m^m 2 4 ] 

x^^m^m2 2 ttz{t2 3 iizmM<D4 ^tyi^-j^mWo 

im^m 2 6 ] 
m^m 2 7 ] 

t^fK«^m«lR]|f^i^ mm^^}fx^Mm-r^m^i^j^mm<Dm\^m,u^^Lxi^ ^ . 

j:v^m<Dm\^m.mzwm^ft^m&^:'tfLrfiY^ ^xWb tL. mmm^iHizis 
n^mm^^-^)i^^-<D-( :ty\^-2.<Dm.M±x<7)m,i±^Y tL. mm.m^<Dmax(Dm 
tyi^-A<DmW}j=-^-}^^-iznjB-t^m.j±iYe tv. mmm\^^mzisi'!r^mm 
>(t>}£-j>,<Dmwr±<Dm.m^'^^rc tLtzt^. ^i^tfzii^fitm.^^^'izmm^j:m 
^imMi^iizmtzLx\^^:hm^mi sttzu 1 9 triBm<D-f ^^if-AiiSo 

Va =V-2 (Ve -V) log (rc /ra ) > 
Vb =V+2 (Ve -V) log (rb / rc ) 
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10 0 0 11 
[0 0 0 21 

\^X\U mkii-^h. \ (f?iJx.lfW#*=!S) <^®I*It'i3V^T'f :^->'lf-AOXIt 
A S-*^— * t3 , ^ > If - o^^T'fk WJbtLT o 

[0 0 0 31 
[0 0 0 41 

^t>flX\^^fZo 

[0 0 0 51 

- A <^^^mi^^ii*75-'Ml= KMi^X ^ :t > If - A ^ii^^l^lt L -C -f- <7)^^<^^v^m^ll^^^llili^ 

o -e> \£-Ay^ y-R^x^^tzifUiir^^t i)^-^ m^^^^y &x^s t 

\i>fZo 

[0 0 0 61 

¥«a(?)mii-^*o-c> ^y}£~j^\,t^<Dmm^\P\n.m^i^^x^'^it^ft^ii<Dx\t 

[0 0 0 71 

ic (fiPt.T«»ltilItc) <Slfiim?^H=^He«LT. ^:LX(D^-tyy£-J>><Dmm^'^^i ^^^^ 
[0 0 0 81 

[^1] 

Ri = (1/B) X (2mVi /q) 
[0 0 0 91 

ffiiiE# 2005-3024279 



#M2 0 0 4-0 7 6 7 5 6 



^-v^ : 2/ 



[0 0 10] 

mm immmmw i^xox^'^i^mf)^. s^w:icm3i,zmn^fi^x\^^Zo 

[0 0 1 1 ] 

[#ff=5:mil #FJ¥3 - 2 3 3 8 4 1 2 M:£±li. ^6 111 

) 

mffxm2 \ ^wm 3 3 5 s 3 3 e -^^m i^m 0002. ooo3> 01) 

[#it:Scm3 1 #FJ¥ 1 1 - 3 5 4 0 6 4 ^^m. (^^ 0016-0018, Ell) 
[0 0 12] 

m^t^nif^^^fifzm^mm^^m^^x'^Td i>(Dx^^(Dx. ^:^>if-A<7)ji^.;u^- 

±(D:t.^)V^-(r)4 yV^2^ (In) ^ t y^Wi^ ^ t-t ^ t . i^^i)^ 

^i^^z, -^(Dmm^^Ri ^mm-r&fzibiziii. mMmmB^^^-^izi^^ < v^j:iffi 
< ^ ^ t ^ um-^^^h ^ o 

10 0 13] 

ir^t\^^d:iti±^ mmmnz^Lfzm-Mm^mB^m'^K±^ < Lxmm^^Ri =s-^# 

[0 0 14] 
[0 0 15] 

^^mM'S:^^^ <-t^i)-tfzitmmm-^T!)-h^~ry vtx(Dmm^'k^ < t^v^i:. 

:*^~^i:^o ^fii:m^ir^fz»bi.zii^ mMmGi>zi3i,f^m}p\M^i^^<ir^^tt. m 
\^mm^m n-^^^^—yy X(Dmm «rv^ ^<-t^^ t-^^p^ < t i^-:fJ-i:Um b ^S: tt 

[0 0 16] 

mm ^ nm-t * tb<o^m 

[0 0 17] 
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^ ^ -1 i: -T? ^ S o 
[0 0 18] 

:i(DM^^T!)^h<r)^ ty\£~ATb^XM^iiMm^ ty\^'-J»(D[*i(DmW.^^^J^'^- 
(D^ty}f-A^:. mmM^'p't-^^'t-t-r ^nm^(Dm\^^^'^'^ ttria^Mt^sa^; 

[00191 _ 
[0 0 2 01 

[0 0 2 1] 

[0 0 2 2] 

Alt L ^ e - A o 1*1 (7)7r^MM^ ;i' ^ - o :t > {i . ^y^^ 

-(7)-f fc{iMtP]^# fiFfSa^:^;V^-0'f :t > lf- 

[0 0 2 31 

LtJ-^). »mill6]#lt^*5tt'2)'f ^>'tf-A<^|itnJ:^[Rl{i, 3feS^tC:felt'&^^>T^-A 

o X1^^^ fLX^uif-o fz:^^)\y^- > bT- A |WJ±=Sr |W1— Ml*|-eSv^ \:.6^n.-f 

^9^ tJ£o-CJ.:f.;i/c^--^^^tgi±##t;:^§vvo jbnxiT. «^mM[6l^tc-^it'2>-f :t•2^l^- 
A<^<^[fi]^^;&^9 0;Ki::'c§v^o-c, ^<^m,^t36*'b^>^ m^^y^^-^^y^^wA^^ 

^\^h:x.%)-\y^-5^WmM^^U.iibX-X%\^^ 
[0 0 2 4] 

^>^is]:ftjs{±'i' it y(Dm.mz^^^-f-x%: iii%.m,<DA-^y-k'mn-f^ ^ t iy^^x^^o 
X. mj^nm^9 omt:k^ < lx^^ ^Wf:xm3i,zmm.^fix\^>^m\^um'^:^^^-t& 
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[0 0 2 5] 

[0 0 2 61 

[0 0 2 7J 
[0 0 2 8] 
[0 0 2 9] 

4''i:>HLT5^Si-^^OT"^i9> tulB»m®lR]^{i> Ht)|BA#j-$:}X7t-f ;}-^/e-i.(?5|*l<^ 
traiL>yciC9 0Effl75-'c.7tMtfegP=Sr;tL-C;b^i9. HuiB»S«l«]f?^«^i-^-^t<7)ii|6]mm 
[0 0 3 0] 

[0 0 3 1] 
[0 0 3 2] 

^ ^ ^: ^ It T^ittc^sa $ tLT v> r ^ a V^o 
[0 0 3 3] 

10 0-3 4] - - 

(o^^mK^^fi^umw-t^mnrnM^m^xy^^x ^v>o 

[0 0 3 5] 
[0 0 3 6] 
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miB«4> s: If .c^ t -t ^ mum * l r v > -5 1 ^ ti , mtiM^ ^fLtz^^>\f-M.(D 

[0 0 3 7] 

Ht) IB^E'lilnjflco ttl P#ia . ;^ CO ^ > bf - A =lr a LyfmU^^- )^ ^ ~ 

[0 0 3 8] 

[0 0 3 91 

(0 0 4 0] 

[0 0 4 1 1 

^^■^^i^^^~^m<Dm-^^^iT^ ^ t:i^x^ :h(Dx. mm^m-^(D^mmmiz2:^x^d^^ 

[0 0 4 2] 

mz. ±m<D 1 ^ Kmm.mmmiiZ^if^:r.:^)]y:3f^^^j^^li1^it)Xiz^y^^(7)X'. 

^<-r^:it:d^x^;ho '^<>x^<Dm.^.7l)-bi>. -(i>ry\f:~M,<D}£~A^^ y^^m.i'T 

[0 0 4 3] 

:^ > A ^•|t^i-^:^>^tCMl=tI^ -2.0 
[0 0 4 4] 

f>^X # ^ o 

[0 0 4 5] 
[0 0 4 6] 

tm^:^3iizuM<DmMKxrn£^ ^~yy h^<D4 ^ > j^<D'^xni:}^ 0 mx^\^^)^ 

^xi>. ^-^y hizxm-t^^ tyif-M,<D}^-Amn:^\^izi3i-jr;hxm^miiK iS'- 

[0 0 4 7] 

If 8 izmm(D^mi<z j: tut^ ^mLtzm\^'mmm<Dmm7(>-hmm,^\^^^^mm^ 

[0 0 4 8] 
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[0 0 4 9 1 

10 0 5 0] 
[0 0 5 1] 

:t > If - A (7) jt^fiM tfel ■f'B l,Z , tn^jl^ I' AM-r -S-frt^^tf-AO;^!^ tC^tf I- 

10 0 5 2] 

[0 0 5 3] 
[0 0 5 4] 
[0 0 5 5] 
[0 0 5 6] 

mzx^m^^x ^i&mLx\£-M,mmmm^ ^ n\^±-^'t^:it:^^x^^ x ^i^^tj:}^ 

[0 0 5 7] 

4 :t>}^-A^n.TM^^m^. Mm^xmm^^-^}i^^-tx^^f,zm.i&Lfz^k 
^tci<g.'r:t>if-A<^)i&tfe55*:^^ < ^^(^tr^LT. ^(DmMxit^ mm,m\^^nx-{ 
-Ay 4 >immm\^^]^<DM'p-^^htfj:-:>xm.< ^^o. %<>x^mmmi^iz x :h 

[0 0 5 8] 

X. ^'^^-e-A<^ipMiif?=^-siJ^itr^tt^ < r^tfo -eo^*. Wi^lf«r!SiJl@t;iStt 

^^'^l,Zit-<X. if-J^9 4 >-S:i Xnm<-r^^t^^X^^(DX. 4 :^ > }£- A<D^Wli 
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[0 0 5 9] 

m^m2 7KtmomMKXfnf^ mmm^i^K^^^x^ mM<oi^-j^WLm.±xco^ 

(0 0 6 01 

Mm^^ir^mmx^^o ii2ti. mi<o^ ty\^-j^mm.^^WF:ffmKM.xm>^t^iz 
^iriEmmxi>*). ^ ^>mT(>^hm'mu\^^<Dmntxt^-to ^^s, jiiTtwi3v>-c> 

[0 0 6 1] 

^ ;^ >' tr- A 4 ij^Xm^it^m^ ^y\£-2^A^. -JcOjfeSM 1 3 (H 3 M) l*!T— 

2 \ziL:^y( ■^y^-M.Ao^^^ni^^ d hir^o 
[0 0 6 2] 

> jfe^H 1 2 \zXMir^ ^ :t > tr- A 4 {4. ztttr^^frtcxift^ ^) y) . jt^^ i 

2 14. >lf-A4^Y-Z^MtCTO^BlfiB5feSMl 3 l*It?«&fa^at 

[0 0 6 3] 

[0 0 6 4]. 

-i ^ym2i)^h%m^fL^^ -^y^-j^A^t. mm {^frismzm.'^-t ^mm) timx. 

o 

[0 0 6 5] 
[0 0 6 6] 

2<7)i-CJiMJl-ISitTV^«2,*^ =^^-r;&tn^3^^2-2(^AP («±?5S1lli) •0«^2 4 <^ 
[0 0 6 7] 

8|*ItcM$:}x-CV^^o CK^igmffi*'^;' ^'^^ 1 8 {4. 112 ^ ti> 2 1 

t-h^^'m^2 0 icio-C^if $:}t-rv>-g,o C(7)l^mJE'-K-> iJ'^^ 1 8i3 

Mztm.'^^2 2 (Dmi^xwDrnMi A )iwmA^%2 1 t<^^tri4. MmMT'^ain 

ttliE#2 005-3024279 



#M2 0 0 4-0 7 6 7 5 6 ^-v^ : 8/ 

i^3imii2 8^^^^ JnMiimffVA i}mu^ir^o M^MmM2 8{i> J!jn^ji^2 2l>zX 
'^X^iry\£-M, 4 =SrM-r'&M^- KOJ^-g-fiH^I?!!*^ J: ^ t^iftmJE**^ iJ' :^ 1 8ilJ 

1 81PJJ^MWJi::LT^gg$^x-So ini^^- KO^^.tc^ffl-T^SPil^^mei 2 8 t^ji^ 

^v^o ^-Sv^ti, M-^- K<^:^'^{±. :t>rJg2 i: :^illim'f4^ 2 1 t<Dmzm.^'^~ K 

[0 0 6 8 1 

5|a=:ft?^)bt^L;^c3t*mJEVs (M x. if El 1 5 #PI) 7&*e^^IP$^:i^^o J: i5*#e<jtc{i, Ci 

Mmzm$)}ir^M^m,&Ys jown^tt^o bp*>. ±vs jj^^in^a-So 

10 0 6 9] 

-eoXltW (IP*,, ZWlcWS^HIl) 6 2iznLXMmzM^ir^'b<^X"b]^\,^ 

xmme 2izMLx)^m iYmo\^i>ziBif^)^m) i7\^iizis\,^x<7)^M^-r:h i><Dx 

y^7.(omuxy)ii-m^^:^tfzii^\^^yjiz)^^h'^x. /■^^f rx^^/S^it^ixtf&v^o 

[0 0 7 01 

vliO-f JIIC, jt^m 2/ei^^O-f ^r^^lf-A 4 36«AM$:|X^m'l'^ 

>tr-A4<?>I*!OBffaJ^^;l'^-0'1':^>tr-A4 a*. m^M^'^'t-Pi'P'L-^t-r^Fi 

^ji^<om\^m^x. mmM^mi 3 i,zmu^j:ij\^iz, BPt>xtttc^^f'5;:^i^t'3ttf i^ti 
y(:^>\£~A4 a\iz-^<7)Mmx^^-t^yj\^i,zmm,'^K'^mM^ir:s>M^mm5 At^ 

[0 0 7 1 1 

M^^i 2 tmm^^^3 0 t(Dm\,z},t. :i<Dmmrm(D a 0 ^z^ n^^i 2\zX'ox 

MiM:^f^fz^iry\£-J^A^^'^m\zm^'ttz\tm.^-t:hM^^2 2 ^^ifc^i^v^o 
iOiP«ig||2 2t4, ^•^>\£--UA<Dmj:fS^\Z-~^<0^m^MXW.m.^flfz{i^-^j:< 

^"f '^fcl-^RMt'c^ LT:fe . ^^o, 5^*$a/c'l':t>'tr-i.4c^^3&:*^fpIOiliii 19 ^> 
ilB(7)j£v^Vf-Aait?t 2 6 =£r^L-CV^-5,o 
[0 0 7 21 

c coijp^^iSfi 2 2 ^m^ir ^^mm2 4(Dmmi. ^KDmmmxa. xn(omm.2 4 

[0 0 7 3] - 

±U<DX^^1}nWt.i^^2 2*fflv^tL{f, tinMfii^2 2 4'Om#t4. ^^^1 2tcJ;oT 
^*$tL7ti':t>tf-A4<^^MMt3t6j*3^r'tt'> Jn«ii^2 2 Alto's -f ;t>tr 
-A 4 <^:^lRlicTOl::>!JP*3'& <^-C% :t >' A 4 J: o Tiipj^t fzii 

MiStT'fe. ^^m#t-<toT-f :t ^e-A 4 (i ft JfF? ^^•r'f bf- A 4 Oil^rZ^lR]** 

[0 0 7 41 

±iSl^«^i[Rl^3 Otcov^T. m3mii^mLX^l,zMmir:ho 
[0 0 7 5 J 
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[0 0 7 6] 

mnm\^^3 Oit^ Ir^L/cJi^t', Att$*L;^c:-f :t>'e-A4<7)|*|O^M^^-'^^- 
^0'f ^^^e-A 4 a * 9 0Mf^$-ii:TX$liltc¥tTi^tBlt1" -2) ^>0-C-2b ^9 > 1 2 
J;oX^i$:}t;i)-0^m'(Sln]f? 3 0 i o T^IIp] $ tt/i :t > tf- A 4 (^|*I-Cf>ffM-^^ 
^-^^-t^^ -^y^d-AA &<Di:^<D-( iry\£-AA a co|/Lii=^#x.fc t ^MfLil 

fix it^ia5<^3fe^tw, xm^^^^K^^ i.nKm.mz2 omm^otzmMM^^x^-ci^^ 

. i^m^if6]f?3 0 =Sr1*^1-^-^=)-(^iil^m^l3 2 0*B^I^M3 3 {i, -eti-^^-tt, mflB 1 2^ 
[0 0 7 71 

[0 0 7 81 

i 0^#fitJlc{i, -?-OTOl^M3 3<^«{i. ^ji->if-A4 03t*:^;£^ i::^<j-LTO*^ 
[0 0 7 9] 

S^S^[63|^3 0<7)M{l|p]m^3 2<^5tijl;t|^]M3 3^(^^F^(ix 4 :t > 4 :d^Xmi- 

^APffl3 6, >tf-A 4 a =^9 0 Jt<i[6]-t -S-MlSlM:^ 3 4 *5 J: 

t>M:t>e-A4 a^-^ffi#1-;5.fflP«M3 8>0*e^0. APi^M3 6{i> ^':J->'lf-A4 

<DM^mi 3iztiLx. mibY-z^miizMLxmux^)^. t^-omt^M^^'t-^p^^'L- 

■1^ 'L^ P ^ ^ P 5S® 3 8 ^ tf ¥® ± t::^^ L ^ 4- 'C^ i- ^ ft o T v ^ 

o '(^|B]fI:^3 4 {±. ^ :t >lf-A 4 CO t^Ojt^:^!^ 5 jSV^T ^) |W1 DAtS^ <9 :^-effl7&^o T 
X AP^®3 6 ti±iP^®3 8 i:<7)F^^o:&v^-ev^^o 
[0 0 8 0] 

m^it. mi-m3izmirm'mm3 o =^m-r^#iiis]m^i3 2<^wis]M3 3 ti. 
-etT^-e'tL. 1^4 ti^-r J: 9^h-v>^95^. |frl^jt*'^''l:^p ^ii^? xwt'W'^ h - ^ 

[0 0 8 1] 

mm,u\^^3 Q^m^-^^-n(omnmM3 2n\z},i, ^n(Dm\p\wM3 2:6-^1*111(0 

[0 0 8 2] 

i-^^-a-, -tiisimiigfix Mtc^iij(;o'(iifi]m^^3 2 \,znm<D^\^'m.m.3 2 j: «9 ^^sv^-(s 
ifi]mff=s:en}!]pi-^ t<^> i5!)x.ifm^3 2 ^mmmmzLxwi^ 3 2 tciEoigisjmji^enjn 

m.mzn\^xn^(D mMmi}m\:^xmm^iEnKn<^) MifiimaE-VD . +vd 

^^M^Km\\-t^m^WiB4 0 a. 4 0b ^m'f^<r>i)mt Lv>o 
[0 0 8 3] 
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'^-v^: 10/ 



[0 0 8 41 _ 
10 0 8 51 

X m^Mit^'L-^-^^'t-t-^:i,mMt(DU]^mm3 ax^ wit^M^mi 3 \,zmuti::}5\p\^z 

[0 0 8 61 

¥=}f^i^tl^-ei:v^lc^^fT'^;2.o '?-c7>;|t^(^^!l=^. iII9. HI 1. mi7 (A) ^Iw^-t 

1 3 tc||ifil;ffi|^1--2)^-f :t >^ 4 a ti. -?-<7?^*'figli*feJt> ^-f , 2vm^^T-eab 
^^e^^^-e^'S.o «^m<ilfi]^3 0 5i^?>m*|-1-'5>^:^>Vf-A4 aOTO'fb 

[0 0 8 71 

#m<i|fi]#f3 OUAl^Lfc-f :t^^lf-i».4 0I*|<7)^BrfM^^-^^l'^'-(7D-r:t>4 b fi, 
[0 0 8 81 

> If - A 4 (DM^Ivi^ t (±iiii:^i6]T-^b ^; . ^WXm 3 mem $ tt-r \^^:bim t^ox 
mx:S.\^^iz^^ir^(DXit^ < o ^Ml*l-esv^ ^j:-^-^ :t :^ 
OiiZiBn:^^ :i-y\^-^4 a<om:^J^:b^9 omti^^\^(DX^ z<Dm..^.-b^hi>. M^^-^ 

[0 0 8 91 

tti. mmmm^i^^s Q^mi,f:h;itmKx<:>xitmBmM-Km^ir^^t-b^x^^(D 

4 iryiU\^i-^Z.ti>m'M>X^:h(7)X^ ^\^nm^ 9 0;g^::^# < LT^{). ^WX^3 
[0 0 9 01 

l^m-dlfillfS 0iri3ttSiilSl:^«56M:t>O®Smtc^:i?L^v^:ii:=Srm§g-r'S»o — ^ 
[0 0 9 1 1 

ailiE# 2005-3024279 



2004-0767 56 



^~>^ : 11/ 



[1^2] 

t a n 0=k VL q/Eb . (k ii^ :^ y<DM&lZ'^h^j:\^>Mm 
[0 0 9 21 

[0 0 9 3] 
[0 0 9 4] 

4 - A V < -r ^ ^ 1 75«-e § o 
[0 0 9 5 J 

^W:^m3jz^m.(^i$.mi,zit-<x. «^^<iipi^3 o<^ffip:6-^^-ry h 5 o tx<Dmm. 

"^^^mliZj&Kir^^lt-A^X^^o ^^<>x:i(Dm}^T!)^hii. t>\£-M,4<D\d-A9 4 > 
[0 0 9 6] 

^ ^'^Pljh-t-'S If-A-T;^^^ ^igttTV^^o itLtlpt^LT. Cl(75^:f>lf-A^ST'(i 

t-o Ciati. t^T^LfzXd iiZ. ^MiM\^^3 0l,zi3if^j:.^)V^-'$^m^MT!)miibX-X^ 
V^>i-ibT»*^o ti^oT. H--Av;^i^ 4 6 =l:^tt^J#^tr^). ^M-dlti]^ 3 0 ^ If- i^ 
4 6tX(Dm'^^mibxm<-t^^t^^x^:h<DX. ^iti). if-A^^^ft^M 

[0 0 9 7] 

. 1 9 9 2^i,z^tr^fifz>k(D-xmi<znm^tix\^>^^ mm&Hz-( ^ y \£-M,(7)^n<\:'t 
[0 0 9 8] 

-f ^>aA^#i- 9 2 (ION IMPLANTATION TECHNOLOGY-92) , J^-T • -xi, • V-f'fife (A. 
M. Ray et al.) . -f- h >NV - 8 2 0 0 P (^tKil (Overview of the Eaton NV-8200P 
), p. 401-404 

...[0 0 9 9] . . . 

± n^-XWi iiZ mM <7) -eji. M^'^f^^fzH t>\£-M.(D^ffit(Dfzib(D WM O A P is 

-•l^A.<DW-^iYM<Dfziii(Dmm.^\Pi^3 0<Dmmz^\^>X. -f^>lf-A4 a.<Di^^t&f)^ 
y h 5 0<7)ii:#i3;fi^-t^ffi-e^tL(f^V^^ i:;6-e>. ^ t > \f- 

c^i^t Lxm^m^it^-rtiit. ±m:si:mizmm.<Dmfj x :i<D§tmiiZ^^4 

[0 10 0] 
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^3 0<7)mnQtX<D\£~J^y^y-^L? fi. 1 2 KiSlf^M^nm^± 0 . Bm 

i><DX^:ho 
10 1 0 U 

[m.3 ] 

Lp =Li H-tt R/2 

= L2 -R + TT R/2 
= 0/ (2ta.n0) -R + n- R/2 
= D/ (2tan^) + (n-/2-l)R 
[0 10 2] 

±ie^J: i). D = 3 0 0 mm. ^=±15° . R=40 0 mm^^?fl t LT If- A 7 ^ > 
:RLp tr^SiJ-Sii. Lp = 7 8 8mmi:^:^o 
[0 10 3] 

4 o^tfc^ J: ^ =^ ® « L T If - A c7)ifi]±=^[ai9. :^§:fetf-A4=^ Jtf^ f 

[0 10 4] 
10 10 5] 

■ifi^^'^m.1in\z i o T^'fb L 5fc v> i -eab 'S. o 
[0 10 6] 

#m'ti|6]ff 3 0 =£rm;^c^:^>lf-A 4 a<7), ■€-<^iii^f:^lp]t;M]t^^Se- AifM 5 <^ 
jr. minis' LTv>;So J: tJA-l^e^iirti. |triB^ic>t"i:^P * Y- Z^Mtc^tT^M-ht^^^ 

^S$tL/i^:r^lf-i. 4 aO:^#:(^ifM5&^'jfeSH'-AifM5-e*);5)o 
[0 10 7] 

tl£oT. ±fBtr-A-r;^^ 4 6 'Sr^tt^*'^. -g-oif- Aiiji;?^ 4 8 <^?^t>t{±. IM6'=f 
xy)~m'm^^^ti)^x^:bo IEIc. ^^■>'&xn<r>^-'ry Oi)^h<r>mrif-:^■ 
[0 10 8] 

iiz. m.^<DM^\^-^mm5=^'^^-t^-g:yjmzLxi>§,\^^o ^ox'jiiZ-r^t. e-A 
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[0 10 91 

3 4 ^mB(0 J: ^ ffl vO^'o T v^r ^ . 'e-<7) «3 >6«^l^^<7) 3 > ^J' > T^IST t ffi < 
[0 110] 

2<^> iiy)^m^izii^<Dm^\pim3 3<Dmmt. n&Lfzm(r>ii(oiikmz^ 

[0 111] 

^jx.{f^ iii7{i. Wii-Wi3\z7^hfzm^\p\mM3 2^. -f-tL-rtL, '(iipj^wii:^:^!^] 

^IfijmMS 2<^^=^^*JLT^b^v^o C1C7)J: ^ ^^Pf f^l 7 0 8 4 t 

/c{±8 6tz^i-J:9 t^. «^miil«]^3 01^^, En-t>-e-<7)1l[6]IIi^3 4 *?;tJ^^<*^i^^ 

[0 112] 

HlBJi. M'fil^im^S 2<7);ffl^r6]M3 3<^SlfMf^tt=^*»RliLy^c^J-e^^o ^(r>mx\t 
[0 113] 

I1I9{±^ M^[&]mS3 2 ^M^it. mk(0 (H^^JT-fiHoco) '(i|S]mS>Tr3 2 d 
> 113 H^Ly::<^)i:IWICW6 0 =^'=i=''C>i:-tsmiBli^Ml::«!E^a?&^«^<^ (ia7r:^!l;e(i- 
^fj:ii<DX^^o ^m^M)n3 2 disXV^^mmi^ms 3ii. ±|5tt 6 0 ^^''C^tt i: 
[0 114] 

3 3 tritLib<^*tKOM*maLr ^>^v>o 
[0 115] 

mW-^n'm 3 3\t. ^Bf ;i/ ^ :t > 4 b (IH 1 ^{i^W^ L T 7. -y ^ $ 

tL;2> Br|g'tt56-'$)^o fiP*>^ ^mSM[S]®3 3 75-'b'?-tL=S^«^-r^t^K«:■^tp>5>^^°>>' 

i:, ^(r>-^^<-j 9%L^i)^lS-'9 -Yv \ ^ ^\z-n^\^X%^^ 9 - Y v \ ^ ^ <r>^M\z*t^^ 
[0 116] 

hz.:hx^ mzm,2'b-hmhii-tj:^^\z^ mwmn^3 ^\zm^^^^yy£-j>.4<r>fm 

v^-C^. q/Eb (Eb {4:n^.;i/:¥^-, q {4S#) t&^'IWJ Cii^^f :t >f±|WI CfLit=Srffi 

6Sraiji^-^T^a<^KamO^O-f:t>55»^^'&^:^->tf--^4 ^#^<^-e*;|):d^ 

ffiiE# 2005-3024279 
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^:r>'tr-A4>t" K^^-t ^ t 55: ^ o 
.[0117] 

C:(OJ;^*-f ^>{±. -POx-Jf. BaHx* (x = l, 2, 3, 4, 5, 6) , BioHy 
(y=l, 2, • • 14) . Sbz* (z = l21, 123) T?*^o 
[0 1181 

iSi:Xf±.tmm.m^3 O ^ilb-C^tmLT, ^-^-y > 5 0 f,zMLX4 :t^-^iX^=fT 

J:o-C^^r;S)Ci:{±'S:<^ ^-^y V 5 0 (^M-Cc^e- Ajfe^^it^^ -'^'•y h 5 
<DXMMmzo\,^X. -^XWlW-liZ^X^fi^-i^hX^^o 
[0 1191 

M^itW^I^XMWi. ^ y (DMMmliZ^^LX ^Mm^j: ^ ±ti^^ :^ > irov^T (± 
[0 12 01 

{zX-:>X^^y\£-J^4(DM^^n')m^M^m(DM^^l 2 «:fflV^-r'{>Av>o 
[01211 

J£lTi;i3tt'2)©i0^<7)rt'ft<^/^i6lC, h 5 0<^^Mt'A#J-i-*-f ^^fe:'- 

-i) \tmzom<r>m'^x:h^o ^ --yy y s 0(Dmm^ziLXfzm^^e ^-^^^^^^ 

75^^ 1 O^iA^ j5 ■e$)^o ^>lf-A4 a{iYtttw?&9:^[6]t-:^^^tL<g>:d^<b. Y^l^ 
6 =^'4''il>Slli; LT. iS'-'J^y h 5 Qtfz\t^-i-yy£-2>,4: a =Sr*aMfi<Jt-Ie]|K$ 

[0 12 21 

^^>tf-A4 a<7)j^S:i^fR]i::i3tt'&^:t>'lf-A4 a hS^^^S 4 t (^^-t^^^'^ 2 
i^X^S^'-eab'&o Ylil^E^i"^ Ztttc^tr^lSe 8 ^r^'C^ttiwL-C. i5'-'5^yh50^ 

X"^ ,pii^O^Xi'£\/^'m^'r>mxth^o 
[0 12 31 

M^ilS]^3 0 i: ^-rv^ b 5 0 tO^M, H 1 \Z7T^-tmM'^m(0-X^^^\- '< 
mM^42li^ ^ :t>'lf-A 4 aOm^^^-eWl^■t-^M*5t■CV^^o -^(^m^ 
[0 12 41 

:i<oi^mm.m>s4 2(Dxnmxit. ^ty}^-A4aitmz^^^t-^ixx\^>x. x-y 
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[0 12 5] 

S (m 1 2 > (b)W':t>'e-A4a <DM^^W<DW:iz m 1 3 t fz 

• (mi 2#DS) (7)/^i6cop^. (c) iJ'-r-;' h 5 0 t7)i£#a:#m'(if^^3 0 tOF€T>^ 

:^->tf-A4 a^x^m^^^'f ^>li*-A4 a i>J.^(D^ ^ >(OmWj^^±ir ^ ^ t . ^^^7 

[0 12 6] 

±15 (a) <D^xM<p<7)mmzmLxmm-t^t. m^i^. ^it^-r :t>tf-i^^so^ 

[0 12 7] 

±ia (b) <7)^^iiigwc7)i)isicML-rmHj-r^ Mi6]mM:&4 2 <7)@5**3 ijfiiFSjm 

W4 2X<D4 -tyi^-J^A 2i(Dj^l^M^^MmKm.^C tKJ^i^X^ XM'^^>tf-i^ 
4a<^^«i^Wi . mM-f 4 a(^^SiIil5:W2 i:Lf>:t§. E] 1 3 t^;^i-fS 

<7)J;^t*Wi <W2 i,zW:-:k-r^^tiiX^^L. la i 2 I'^-t^Jc^ J: d tiWi >W2 i::^ 

■k^(onf^^i,zmLx. :i(Dmi^nm^4 2m\-<7>^^izWM.^m^^^t^j:<. ^^km 

[0 12 8] 

±iB (c) (Di'i^miizmLxm.m-r^t^ mz^ d^-yy v 5 o tmmm^s o t(Dm 

nmizmm't^Cfz^. y V 5 0^O^^=i>^^;t--v3 ^(^ii:^^^N°-X'f ^ 

atrit'<T+^iC/jN$V^(?)t?. '{Slp]miSSS4 2 m;^/h:?^Jii[S]?lJ^5^JKt?Ji|Bm?-;^-l' 

:ir'^l&^ ^ |5J Jh-t <?> i ^^-e ^ * o 
[0 12 9] 

«^m^Inl^3 0 =^ffi/c5t3t^^^/c-f :^->tr-A 4 a A»fM 5 (i. hu^ 

LfzX'jiz, R5I«^LTV^-l,o -^Jxifm 1 4#HS^ iO^Si^*- Aifffi 5 IcMLT. ^ 

^;Lti,zXoX. ^~yy h 5 aKMLXmWh'^X (^M^-^T) 

, iJ^-^'y hO^MtC>f :*->'tr-A 4 a4-Mltb-r-f:a->^A=g:ffd ^ t^^^-e^^o JSjiS 
. H 1 4 fi. ^^{ir&I^S 0;6^'bmi'ti-*-f ^^tT--^^ 4 a 2 fclWI C:^[pJ:6-fbm-C^ 

[0 13 0] 

KlUiMLXis^ . ^~-yy V 5 Q l,zmw.iz4 ^y}£~A 4 a^XM^"^^^^ (iP*)HUiB 

'iiA^ ^jisiu^VTi^^ii ojs<^)J^'^) t?^^). ^^x^-yy h 5 o<7)mmiiM.'m^z^^ 

X^y). is--=>9-yy \ 5 <^(r/^W^'&<Onn^mM\z^^7<r>'^'k(om-^7f^-^^<OX-h^ 

ii*)X^:ho 
[0131] 

■:3ZttiC^^T^M7 2±^ftmili(|-r'5) J;^t^i5'-yy b 5 0 i^mM^-t ^<^X^^ 

<^-^@L.2 It. m5izmLtimM.L2 t|wiC-e^;5>o 
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[ 0 1 3 2 1 

iM^^^^l 2ii-h(r>^m fi^ L2 s i n^T^-So tJfeoT. Y$lllcspfi^>fc:&|t]<7)-f :r 

[0 13 3] 

• [1^4] 

VY=L2 -cos^-d^/dt 

= L2 • c o s ^ • cy. ((uti-f :t >t?-i^jfeSO^l3iK) 
(0 1 3 4 1 

¥OT«Mc:>j^^iist^ ^^mm.%-^(o^^\z\t (m 1 is J: TO 2 H^-t^S^ 1 2 ^ 

y {±^5*t?«$ tL, B#r^ t \:.VcM'f ^ o 
[0 13 5] 

[1^5] 

y = k-tan^(t)=st. (k, s It^m. t ii^m) 
[0 13 6] 

<^#K)iS;gvY VY =dy/dt = s (-^) ^:^-?)o Civt±tm5 t^-h'A^-^^ 

[0 13 7] 

[^6] 

k-sec^^ (t) •a;=dy/dt = s (— ^) 
[0 13 8] 

^015:6 t±iB^4 t^fflv^-C, »m<i|6]|^3 0 ^rffifc^O-f :t > tf- A 4 aiOYipftlC 

[0 13 9] 

[^7] 

VY=L2 -cos^^ (t) -s/k 
[0 14 0] 

<^S1IjMvy «r— ^ici-^tcti, sin^ = ct icii^&.. tii^m) tirftl^^^^ 
o vltL^ t a n ^T-B-Si:. .5^:^^ "Ttuif^v^o 
[0141] 

[ifcS] 

tan^ = s in ex (l-sin^^) = 01/ (l-c^t^ ) 
[0 14 2] 

t andii. El 1 :fe itfH 2 J: o 1 4 PBllceniJP-tS^ 

^mi±vs icibiJ^j-r^o-e. ^<oM^m.}±Ys ^:k^<DXdfizmmm\:^^i^i^M, 

- - - - • 

[0 14 3] 
[^9] 

Vs = c t/ (1 -c2 tM . (cfi^ic. t(iBtP^) 
[0 14 4] 

[0 14 5] 
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[0 14 6] 
[0 14 7] 

(a) iS'-^^;' h 5 0 ?r^eil8 6 tc^f ^ iJ' - ^ h 5 0 <7)^M 
{z^#iC'f4gA-BPBTt:-^«ilft!/$^i:^:^-g-i:. (b) ^ -^^-y h 5 0 8 8 

•fH^K. ZiilcTO^ItflB ([I114#BS) $lll7 2 ll^^tl-figA-CFBl-Clim^ltt^^ 
^^-^t^^'^^o ^(O (a) . (b) v>t'^tL(;o:^|6]lc^-'>^-y h 5 0 =Sr^dfcL-C^b. ^- 
Y-j h 5 0(^OTt;*\l"t'5>'f 4 a<^ftA:^ ^ ti— fe-C^-So 

[0 14 81 

±BB (a) coJ^^{i. h 5 0--^<7)'1':^->'e-A 4 aC0AM^iz:®{4^ -f^>tf- 

'mX^^o oif). h 5 0O^TOMl*Itr:feV>T. ±|Htt 7 2 55> ib-jEOfiggt L 

:^[n]tii3V>T^^b1-'5. i ^ -hy^^'^o/it tT^>. ^^>lf-i^4 a^iJ'-y^';' h 5 0 

Wmi-Zii'^W^^mt. ±fii (b) 0:^^J: »9 ^> 1/c o s ^fi^'fi^^ < J&^o 
[0 14 9] 

— ±fe (b) <7):^>^(±, iJ'-r^y > 5 O^cO-r^J-^-lf-A 4 aOAItMfi. 

A/&^PpC'\jtat^tLfcd^'g-=l:#x.* a:, tf- A 4 a tJ' h 5 0 <^OT<^— 

0 a/d^ejif^fBS 0 b ^^TMfUS 0 c^^iMM^tt, ^-y-y h 5 0<7)MF*3l' 
isv^Tgg^iLs fitt^-fk W^) -r^o t^-3T. ±15 (a) (O^'khktWmhmKiiiim 

[0 15 0] 

L;&^L. (a), (b) v>-ftL<DJ^'^T-t, ^-'J'y h 5 O<^ffil^t^*3lt'S^0*&A 
[0 15 1] 

2 9 6 9 7 8 8-^<2r^lc|Btt$:lxTv^>2,^#^flJffl-r;g>ii:7&WHgT'ab'2>o 
[0 15 2] 

- itLiSrHl *#RBLTffl^trSiHJi-S-i:, h 5 0 *;Vi5^ 5 2 <^±»fe 

> (ip^Ytttc?&d:;^r&iii) ^^.(D^^.-y 7 yr-m'b ^-^^M^ 

:f^^^t■C^<o TM<^#-.^7 r 7 7"-?!] 5 8 {i-Y :t >'e-A 4 Si(D\£~A^ ^ y±l,zm 
^LT*5V^T«)^V^75^ ±g£1il<^#^7r 7 7*-9y5 6{4. ^QJ 7 8 Jil^l" J: -5 IC^ld $ 

[0 15 3] 

±|E~oo#-^7T 7r'-^J5 6i3J:t>'5 8:^^fJ=fl^b;f^^. tt/c-f ^ > tf- A 4 

a<DM^yj\^<D\£-AmW.M. {\^-J>'W,^(Dm^m^W.) 60^;^j^^lf-A<^^^T^4^'ov> 
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[0 15 41 

h 5 0 liZXMir^^ ^y-^-A 4 a<7?WI4t^-ov^T{i. [H 1 7 ^#BSLT. 
l&imffiVD 7&*:^JS.LT«|6]A«;&«9 OKJ: 19 ^>/h$v^i:§{i|W|Il (B) Ji^-tidi-XWi 
v^i:^«|5i[ii (c) (i^l-J; 9 tcxii&ic^^f i ^ ^b?^^ o/tif-A t ^;?,o ?^&o-r. ±m 

-■^(Dg-^^y Tyr~m5 6i3XZ/5 8^^(i><D'\mili'^o^^^X. 11117 (B) ^f^ti (C 

<Lfzn < L/C f nf^^v^o 
[0 15 5] 

[0 15 6] 

Y-Z¥M<^;^|6] : Sit 

h 5 0 KXMt^^ t>\£-M. 4 aOJ:-;T.;v^- : lkeV~300keV 

'f 4 a-^m]^-t^4 tXDMMm I 1 0 AMU~ 2 5 0 AMU 

:^>?Jf.2>6^e.O^ 4 0?imLmJE : 10kV~50kV 

®:a^S^m«g<^ISS:6Wtg (Kfi^MfgOnT^fgHJi, m/Am=l 0-10 0) o 

mm.m(DM^^ 1 2 i^epin-r ^^^^jevs : ^±x± 2 0 k v 

IwjjtiH 1 2 •c-<^)jfe*:^;S ^ : m:^-e± 2 O^K 

umM'm&YA : 0-2 5 0 k V 

®f6]mJl±VD :*:^T*±iookV 

mmmf^^s oco^iiRimMs 2co*tK: 

^l[6]m« 3 2 <^*@**i«]M<^) 3 3 (DM^ : :^m(D—U 
^mmi^^ 3 0 ■c<^{i|p]^@ R : 1000 mm 

lE^L 1 (H 5 #BB) : :R:;fc;-t:- 1 0 0 0 mm 

#m^i«]^3 omn-A^h^-r-y v 5 0F^<7)mgi : Wl±x5 0 omm (iiifi]mM5 4 

4 6 (^e-A3iig;?t4 8 (^5^^^t : RTO 
ftANF(^'^;^^5 2 <7)mMM^:^\^ 7K¥ 

: "Ttlo fiP*.s 5 2 =SrW 6 6 (la 1 1 #B§) <^JS 0 t::|ll^$->iTaA 

yi^)VV5 2 <D^mM^l3[^ : ^—¥'J Y 5 OOMt-^^T 

. :m*Sl±Vs i3j:tf^(6]mJEVD Op^^S^^tfeo 
[0 15 7] 
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10 15 81 

HI 8{±> mmiMi^^i^z-f ty^-^<D1]mmmM^^mz^^m^<7)~nmJf^m^mi- 
m3 2 a^xmm<OjMl^mM3 2 b ^Ir^tLTv^So ^<0\^n<Dm\^MU3 2 a*3J:t>'3 
2b{i, -?-^^•etL, -dlS]^ (^±1:^:^16] nil ( n 2 ^:J.±<^^m) ^'^S^fJ^^xTV^T nM 

n.U3 2 bi tx' 1 m.<7^iM\aimM^i^f&i'X is , p^m<DiM\^m,U3 2 a 2 t-g-tLn^ts 
't;hnm<omm'mm3 2 h2 tX'im<Di§\^m.m^5^i^Lx^^. iikTmmx;^*). 

Xo^j:mW.m<Dm.i!)mi 8Xlt. mm(Om^±X4m (fiP*>n = 4) tLTV^^;5^ i 

PI lb tL ;z> ^) o -e {± ^ v> o 

[0 15 9] 

:i<Dnm.<^m\^mm<DmM\^m3 3m<Dmmii. ^(^mMfrnxit^ mm.m^s o(r> 

[0 16 0] 

[01611 

[^10] 

Vl <V2 

[0 16 2] 

[«fel 1] 

Vl >V2 

[0 16 3] 

mmnm.<7)mi^'mm<Dff^<Di*im<D^mmmm3 2 ai -a 2 an trti. mo (i*iihom 

<D) {ifRimM4 0 a^-P?> APffl^^'b^iL'r:Jx> mJEVai ~ Van75Wn$ tt^o na<^® 
[^]m^C0|*IC0^i-1IlJ(^^^i|n]m^3 2 bi ~3 2 bn t^{±. m2(D (j^flJMO) <ila]mif.4 
0 b^i-ib. X^m•A-<b^i^'ei^. mJEVbi~Vbn76^mn$tL^o M1Sl«]mai4 0 a. 4 0 

b{i, ^ivrti. i^<Dmmxm^LxiiB,\^^L. ^ifc-^om?ir.-em^LT^B.v^o 

[0 16 4] 

J: l9*#:M^^i-fc> l*1^1-0##|^]mM3 2 ai ~3 2 an , 3 2 bi ~3 2 bn 
mJEVal~Vbn^-€-tt'e':}^e^^3^t•^^i|S]m^i4 0 a. 4 0b<?)MtL-C. il) W^^M 

[0 16 51 

(1) MgL:53-#Jfet::J;*{ilfi]mxl^. 
dttOH^iao— e?!l«-|112 9 tc^-to i<^<ilfijmM4 0 a. 4 0b{i. I^^<^<gtfi]®^ 
32ai -32 an . 32bi -32 bn KWbU-T ^WL^mE-mmiiZMLX . -^O^-Xm 

m^m^ir:^ z t ii^x^^mm (mmmxim^^muummmu 1 1 2 *3 i t>'fii^*^3iffl 
mmi 14) ^^fimmiifs ^fih(7)m.m^-h(Dmtims.^m^o-^mi&igi^i i ex 

Van, Vbi~Vbn=srtB:tj-t-*^:i:*«T-§;2)o p^^<r>m^mMK^M-r hmmmm-ii'iE. n 
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[0 16 61 

(2) 0'nM'}^ii^xi>^m'mM 

1 ~32an . 32bi ~32b„ izHBLX. tfzm^^-h\ Mii*- KJC^ttlSLT 
mi 1 A) ^m^^^ii<DX'^^o 1*1^1- (^-{1 [6] MS 2ai ~32an > 32bi ~32b 

n ^C»-r^mJEVal~Van^ Vbl ~ Vbn OfEH>6^'iE, t fzi)^ ^^^^i. -UO'mM 

±|B (1) (7?J|f^^:|W|$^tc. m^(DW^:^^ y^l 1 8 =£:^^t-C*3tttmv^ 
o ^is, (2) <7):^fe<7)^^, ^-CC0^I^m;^13 2ai ~32an . 32bi -32 

bn },zmm'l:mf^<^ii^B-{^X^:h<DX-. ±IS (1) (DlS-m^W^mLXWiin.^MX—U 

10 1 6 7] 

[0 16 81 

[mi 2] 

Val< Va2< • • • < Van 
Vbl<Vb2< • • • < Vbn 

Val<Vbl^ Va2<Vb2. • • Van<Vbn 
[0 16 91 

Mfz-ti3(OiiZt^o 
[0 17 01 

mi 3] 

Val>Va2> • • • >Van 
Vbl>Vb2> • • • >Vbn 

Val<Vbl> Va2<Vb2> ' ' Van<Vbn 

[01711 

±fBmi 0:fectrFmi 2<^P#=^M7fr-fc(^J:oT. 3 0 tC:j3\/^T. 

1 liSit/mi 3 0P#=^p;^cf -^l^io-C. «^««In]^3 OtC:BV>-r, 
[0 17 21 

Z(DX^K. :z<Dmm'mmXit^ ^Sii|6]§|3 OlCjSV^r, :t>tf-A 4 'filSjL 
^j:f)^hntfzli1]am-r^^t7!)^X^^(DX\ wi^LfzXd ^J:1imM^2 2 ^SlJIStCfglt 

^j:<xmt!o ^<ofzisb\z, mi z<ommjm.x\,tmwM^2 2*^*frv^^v>o ^<r>^^ 

J: i9@<-t*Cfc35«t?§;&Ot?. ^g^#«r J; i9 •=i>^^i^ Y\z-th:z.hi}^X%^o - 
[0 17 3] 

x^^^zm^i^tzmzmmi^n^z on^mm^^^t^ ^j:.^-^)v^-x<D\f:-j^y^y 
»®T'{i. »m{iini#3 Q^x^ t>y£-^A^^\p\\^^j:-b^h^^^\zmm^^)^^-^ 
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^-^J : 21/ 



[0 17 4] 

[n]fi{t«r#d -i: ^>-e#-?,o -e-O^-^ti. mmVi =V2 tL. T!>^'O'Ai^(0m^'^mtii- 

[0 17 5] 

[mi 4] 

Va = Val=Va2= • • • = Van 
Vb =Vbl = Vb2= • • • = Vbn 

Va <Vb 

[0 17 6] 

K^trd V-^xm 1 1 0 ^^ItT^Jj^v^o ^<^V>Xmi 1 Oti. IRIx-lf^^U-^X, J; 
{±. m^L^rv^tt^Lt'^, HtriBMil=^2 2 if- A®ii;A: 2 6 t |W|#<^?^tfeli-r^c05&« 
[0 17 7] 

[0 17 8] 

(1) mmm\^^3 o^mmFim.^<Dm\^mm^m'r^m^ 

(1-1) 9 0M|p]O^-eip^ig4:Jff*?^:v>m'a- 

-(T^^-g-*. HI 9 ^mmLxm.m-t^o nm(Dm\^m.m3 2(d^^ {^m'i\z\t^ 

<7)ffi^tf6]M3 3£0ij£;g„ mT|Wl#) *ra ^ ^5^1IiJ<^iilRimM 3 2 b O^^S (^#StJl::}i. 
-?-«7»ffl^ii-|RlM3 3 <^^@o Jil.TIWi;fift) -^rb ^ -f:^-^lf-A4 ( J: i9 A^fi^tctiBfMJ^^ 
;V^-0>f :^>lf-A) «OfLit##«rrc . F«3^0#lfiim® 3 2 a . 3 2 b tcepjn^ tL^^ 

mm^Sr-f-tL-eava . Vb t-r^o 9 ojg^iia]=£-^Td<o-eva <Vb t-^*o s^m^inj^ 

Vi =V2 =0 [V] h^^o 
[0 17 9] 

*10^'g-<7)m:^E{i^^-e#x:?>tL;g>o 1 o g (ig^^t^-C^^o r (i. iiloim^S 2 
a. 3 2 bPBl<7)ffiit(0,^<^#^#-e^-So 
[0 18 0] 
[1^1 5] 

E= (Vb -Va ) /x ' log (rb /ra ) 
[0 18 1] 

±K4^^@r <7)*o||{4Vt±. 1^1 S^^a^S^LT. ^^-e-^xetL^o ii-er = ra 
V = Va . r = rb T-V = Vb T-ib'&o 

[0-18 21 • - 

[i!cl 6] 

V= |(Vb-Va)/'log (rb/ra)} log (r/ra)+Va 
[0 18 3] 

:t > tr- A 4 0«tii;6*## r t^RHljl^flX* /c*!>l3f±, -f :t > tf- A 4 ^If^-f-S 

[0 18 4] 

[^1 7] 
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q E = mv^ /r 
[0 18 5] 

o 

[0 18 61 

[^1 8] 

mv^ /'2 = qVB 
[0 18 7] 

^17:feJ;tFiS:18J;l?. E=2Vm/'rt^:l5. ^l^xSriclS lcAtL<2, t . ^^:bm 

[0 18 8] 

[icl 9] 

Vb -Va =2 log (rb /ra ) 
[0 18 9] 

oil?, 4^#ra i:#Srb i: OJtO^^|-m<^ 2 :t > If- A 4 (^ili!)J^^>;^^- 

^19, -f^>if-A4(7)|iL3l±tr<^m'e^>i/^0Vlc^^J:9lci^i6^tt'2>o C:<^t§, 1^1 
[0 19 0] 

m2 0] 

Vd =V„ 1 0 g (rb /ra ) 
[0 19 1] 

J: 9 -t^W^m-i^M :Lhifi^\i^o z.<d/^^ T;^mJEEVbias{iinMiil-Mv^e>ti-So 
[0 19 2] 
[^2 1] 

Va =-Vd +Vbias> Vb =Vd +Vbias 

[0 19 3] 

(1-2) 9 omm^^^mm^^frnm^ 

[0 19 4] 

—mtLX. ^m'dlRl^S 0<7)XP<7)JC^-.;l/^'-,{,?2 O k e V<7)^:^>lf-A 4 =^ 1 5 
k e Vfilti^iiLT, mPT"5 k e Vtli-eMiii-^^'^^#x.-2>o l^miil^ 
^SOOAPOmeVi S:-15kV, mP(7)^fiV2 0 V i:1-^o ffiP-e<^-f 
-i^ 4C0^iiia^:^;i/^- q Ve t;MJS1-^mJ±Ve (iSkV-C^^o 
[0 19 5] 

I^miJOMl^mSS 2 ai > 3 2 32 <^##{ira T'^^f^ ^V^^fe t-T-So ^J^iiO^ilp] 
WMZ 2 bi . 3 2 b2 <D^'^i> rb "C^^b ^ ^fc ^ O t "t^o n^<Dfztb\iZ^ Ki = 1 
o g ( rb / ra ) hW:< o 

[0196] - - - - 

i^^'dffiJlf 3 0<7)AP-ec7)^^>e-A4<^iHilJ^^;i'^-t±qVn,i [eV] Xh^o 

[0 19 7] 

[^2 2] 

Vdi = Ki (Vc -Vi ) =Ki V»i 
[0 19 8] 

1^2 1 tci3it^ Vbias^rVi C i: j; , APlil<^®|6jmii3 2 ai > 3 

2bi (^mmVai. Vbiti^^t^rSo 
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[0 19 9] 

[^2 3] 

Val=-VD1 + Vl 

Vbi = VDi+Vi 
[0 2 0 0] 

mm^. BMm\^^3 o<Dmnx-<D^ 4'DmW}^^-)i'^-itqYm2 [ev] 

t-^b^o ±|B^:|Wi;itlcL-C. m.2 i^mhi-^^o' tfz. tBPffl<7)iiIfiimM 3 2 a2 ^ 3 2 

b2 (^mJEVa2, Vb2«it2 5 il^-So 

[0 2 0 1 1 

[«fc2 4] 

Vd2 = Ki (Ve -V2 ) =Kl Vm2 

[0 2 0 21 

m2 5] 

Va2 = - Vd2 + V2 
Vb2 = VD2 + V2 

[0 2 0 3] 

\^m(^mmm3 2 ai . 3 2 a2 |WI±^omf4MVi„{i. ic2 3i5j;CF^2 5 J: 

[0 2 0 4] 
[^2 6] 

Vin = Va2-Val= (l+Kl ) (V2 "Vl ) 

[0 2 0 5] 

mmi^'mwrni^ums 2 hi . 3 2 b2 m±m<Dm.itmYout it. HiriB^2 3tsxx>' 

m2 5 J: I). ^^ty'j:^o 
[0 2 0 6] 
[^2 7] 

Vout =Vb2-Vbi= (1-Ki ) (V2 -Vl ) 
[0 2 0 7] 

PJ,±-^^h. m^it =0. 3 5 [m] . rb =0. 4 5 [m] (7)JS#{±Ki =0. 2 
5 1 t ^ 19. ;6-o|trfBc0J; ^ HVi =-15 [k V] . V2 =0 [V] X-^^<DX-. Vin 
= 18. 7 7 [k V] . Vout =11. 23 [kV] tfj::ho fiPt>. Vout i>Yin(D 

h<DX-. PpJj^^^lSimffiS 2 ai t3 2a2 t<O^X<DW^ifi-k^ <tj:\) , ^^\^tj:\,^ 
[0 2 0 8] 

[0 2 0 9] 

±mm2 0<DWMK%^X. \£-J^m.W^Zy^ 3yLfz^^<D--M^m2 1 

[0 2 101 

^C:T% 112 1-112 8<7)iy^::LU--y3-^\,Z^^-t^9^^=?l^mmLXi3< Cl 

:ixii2>k7uM^x^^ . mM<Dmm:ij\^<DM:ff I mi,z<:>\,^x<Dmm.mmfzi)^hx^^) 
o ww,^\^^3 o<Dxn^xr/mnx<D-^ 4 <DJ^^-^)i^^-it^m^i>zmLx^> 

MomMus 2 Si tS'\-m<om\^m,U3 2h tit. m^i. 2 • • • <7)|wid^<^75-' 
-f-^L-rtLm^^LTv^^o s^m-iBi^ss ooAn#ia*3j:t>*ffip#ia^^Htp^v^^^ti 0 
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<^J: ^ J&^)<7>t-*'i>c: i:^r#.iii^-r'5) *.<75-e{i^v>) o 

T'i-?-<7)J: ^ LTV^;|)o 112 1 4><^:fcv^^iai 0 3 ±|B t Mti:^^^{^=Sr^i6 -?> 
12: 0 V <^^«fi® II fi 0 V * # L -c ;& o 

[0211] 

112 l{i> 2ffi<7?ifMn5I'I:'c<7)|i|p]m«£3 2ai ..3 2a2 ^ 32bi ^ 32b2 =lr* 
-r-Sii-miirfiJ^S O lijSV^T. :t 4 ^rJ^:^;!'^- 2 0k & Vi)^h 5 k e V^i: 

lcov^-C*®0»:ST'ib'l><^T% JiiT-e{4w:s.t#B&-r-?>) o 

[0 2 12] 

32ai :-20kV., 32bi 1-9. 9kV 

32a2:-l. 4kV. 32b2:i.4kV 
[0 2 13] 

icon 2 i<^Mx-{i, iu^L7tp<9'^^^[6]m@p^<^rHiPi:fe<tt/^iii6]m^tiepjp-r;2> 

mJE ti^j^ L <^T% > If - A 4 0«LalOSL*i. =S: Jt^fi*;/h $ ^> (^) ti^x ;& Cl 
[0 2 141 

(2) «^a®iB]t?3 0 i^isv^T^ e-A 4 <?)iDi^iS^ J; «9 Rrtiw^T-?:^^ 

[0 2 1 5 J 

A4tzTO^:^io8 mm-tft\,m%^zm ^n-^^n^xh^. mn.un^^ q<^x 
v = Vi . W^yffend -ev = V2 ngg'fkl-s J:^ 

[0 2 16] 

[^2 8] 

V= I (V2 -Vl ) / (iSend -iffstart ) I ' i^-^stzrt ) +Vl 
[0 2 17] 

[0 2 18] 

[^2 9] 

mv2 /'2 = qVm =q (Ve -V) 
[0 2 19] 

[0 2 2 0] 

ms 0] 
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V= |(Vb -Va)/log (rb/ra)! log (r/ra) +Va 
[0 2 2 1 ] 

^<7)^sifiim®3 2 a. 3 2 b t3M-r^mi£Va ^xWh x-wi^ir^:it^^x-^^o m 
3 0 ^m^-r^ t^A'^timhMo 

[0 2 2 2 ] 

[^3 1] 

log (r/ra) = |(V-Va)/(Vb-Va)l log (rb/ra) 
[0 2 2 3 ] 

-15. mtmn 9 i:m2 9 J: I9> l*l^<^'filnim^ 3 2 a> 3 2 b F^<^m^<?)^#{i^3^ 

[0 2 2 4] 

[^3 2] 

log (rb /ra ) = (Vb -Va ) /2 (Ve -V) 
[0 2 2 5] 

^3 1 i:m3 2 J; i9> »mii[S]tl3 0 !*10'ff;t<7)^# r ^-(^^mfi^^^l^li. ^Oifc3 3 

[0 2 2 6] 

[ife3 3 ] 

1 og (r/ra ) = (V-Va ) /2 (Ve -V) 

[0 2 2 7] 

[^3 4] 

log (rb /r) = (Vb -V) /2 (Ve -V) 
[0 2 2 8] 

. m.2 8 J: >)m^V=Srtt-#L> ^3 3 «£ ^ 4 ^ ^ A <Dmf±.X<7)WlM^^^ r = r 
c t LT-^X-^Si fcT% F^iMO'tifpjm^S 2 ac^##ra :6^'^t^o l^^tcLT. ^34 
<1;I9> :$'1-1IIJOiiIn]m^3 2 bcO^Srb ^^^t^o ^ ft h ^ 3 5 iZys^-t o 

[0 2 2 9] 

[^3 5] 

ra =rc exp 1- (V-Va ) / 2 (Ve -V) I 
rb =rc exp 1 (Vb -V) X2 (Ve -V) 1 
[0 2 3 0] 

±fBmfi[V{±^ l*l^<^<ilS]1iM 3 2 a^ 3 2 b <7)mJ±Va > Vb K^tti^fzitHZ^ M 

m\^if3 0imMLxmzmxn<fztbiziiY^ >v-e'&itn{f^ib^:v^o ^^x^jo^^ 

ic3 5 J: 19. rb >rc >ra X-i ^ y 4 ^^iMl^MMS 2 a> 3 2 hm^^M 
[0 2 3 1 ] 

I*I^<75«t6]m«l 3 2 a. 3 2 b<7>^J±Va ^ Vb LT^-^ff^ ^3 U ^3 2 

J: 19. r = rc t LT. ^^-e#x 'b^^'S)o 
[0 2 3 2] 
[^3 6] 

Va =V-2 (Ve -V) log (rc /ra ) 
Vb =V+2 (Ve -V) log (rb /rc ) 
[0 2 3 3] 

±|B^3 5tic3 6fcf4> ^\^^Z^^mKmM(Dm^K^^o tJ&^T. i6[3 5^/c{±^ 

3 6 (Dm^^^mfzi- X ^ K-^fiii. •ty\f-j^i<Dmtf±<Dm^^n±x-< 
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[0 2 3 41 

(a) mEEVa > Vb ^r-fetUT. nmp^znVX^r^ > rb tr^xSo 

(b) ^#ra . rb *-^i:LT, /? t'^:^ LT mff Va , Vb *^x^o ^<Di§ 
'&{±^ mmffiVa , Vb ^^^^fzibi,z^ i^\^mm3 2 a. S 2 b «r^l^aiC:$3-tt'2>o 

(c) Wm^^vc Sr^x^ 

(d) J'J.±(7)|fi^'a-fc-i^r*$^ffl-r^o 

[0 2 3 5] _ 

(0 2 3 6] 

■e. JpiS^- K testis ^-ti:*^^: ^■C-§;S.o Mil^- K<7>^t?{±#^<7)mfe^'i:^-r b ^-^^ 
[0 2 3 7] 

[0 2 3 8] 
[0 2 3 91 

0 2 2 {±. 4m<^mPlC|p]36^orj2:**oTV^*{S|nim^3 2ai ~32a4 . 32bi 
~3 2b4 ^^-r^^m^l^lf 3 0 t^isv^T, y(t>\^-^AtJ^^)V^-2 0keY-d^ 
lb 5 k e V-^t^iSI-^J^-a-O^Jt^^b'&o 
[0 2 4 01 



-20. 3kV. 32 bi 

- 1 2 . 1 k V. 3 2 b2 
-6. 6 k V. 3 2 b3 

- 2. 8 k V> 3 2 b4 



-5. 2 k V 
- 1 . 9 k V 

0. 2 k V 

1. 8 k V 



3 2 ai 
3 2 a2 
3 2 as 
3 2 a4 
[0 2 4 11 

mifira =0. 3 5 [m] . rb =0. 5 1 [m] . rc =0. 4 [m] . mrsB'MV 

1 =- 1 5 [k V] . V2 = 0 [V] . )8start =90 [ft] . /Send =180 [ft] ^ 

log(rc/ra)=0. 1335. log(rb/rc)=0. 24295i:L>'(l 

ffi]m=6B<^iDWfi:« iff = 9 0 [ft] T!)^h^--i^m\^^^KmMUi:Wi£-tt. /ffstart -e 

[0 2 4 21 

[^3 7] 

Va =-1500-2X0. 1335X (5000+15000) =-20340 [ 
Vb =-1500 + 2X0. 24295X (5000+15000) =-5282 [ 

V] 
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[0 2 4 31 

Z(DJ:oKL-r:^ mJEVa > Vb 7!}^iktiUt^ ic3 5J:i9^@ra . rb ^Mm^KM 
L-Cft»LTA)^i6. ^tLl>zm^i-^o ^omX'it, BUlBmiiVt±ic2 8 ct "9^ V = Vb \Z 
tj:h<Di)K /8=14 8. 3 [K] J^jfeiJ, i <^^Jg rSrMi" t V > Vb i:: Jfc «9 igffl Ra#7&^5fe 
-So iO^-^, i5c3 5 i 19 rb ttVb =VT- rb = rc t;^;?)<7)-C\ :L(D^l^^mir 
rb <rc 19. !5?W.!l<^liIn3mi!l3 2 b7&M ^>'e-A 4 <7?|Jt7lt3A^?^tf- t ti^fe^S 

{^^ SJl!#@ra ^ rb (TJ^O^-fit^rlRlJ (it^^O^-^ii r a =0. 3 5 [m] . rb = 

0. 5 1 [m] ) . 1:2 %i)^h. nm/ss Knt^m.M±<omiiv (/Ss ) ^*i6. mia 

i:|WI;mtwm3 6 19 ^ SCfmSVa . Vb *^^L. ifeS 5 J: >9 ^K/? l^^ti-^^S r 
a . rb =£:ft#-rtL(fB:V>o mrfB#Bff<^:^J^i8s t LT{±. :^ > t:*-i» 4 (7)if®^-& ( 
«r#itfC. l*l^'1-c7:)^^l^]mM3 2 3 2b7&^ r^- > A 4 tc^fdb v> 
i ^ tCil-<:{^Av^o iy.±<^afi;6»^s 112 2 O^T-{±. m\^m.mi^^(r>H^^fz4m.KL 

[0 2 4 4] 

Ili2 2 (T^-tilB]^;^ 3 2 ai ~3 2 a4 , 3 2 bi ~3 2 b4 (^^#ra ^ rb (D^l^p 
[0 2 4 5] 

1112 2;feJ;t;'^I12 3 0^?!l{±. -(iitimMt^iS:^ 4 ffitC^^iil&L-C^LTV^^:^^ 
f±4||lz|5g^;^tL*^>Ot?t±:&<, -ettJ: •9/J?*< LT^>^v>t. #< L-C'J>Sv^o jfil^ 
«r#<i-;5,t. ^:t>lf-A4 0fL5i<7>gLa (^ft) ^ i rii'-'fe < LT. ^:t>tr-A4 
»9 Rri-t'^ii /vTWj&niS) ir^^Lhij^t^^^^ f^^-t-SUl 2 4 -HI 2 6 O^tc^v^ 

[0 2 4 6] 

COI12 2<D^?!|-e{±. 112 1 (^JlWjlCjrb-^-C. ^ > e- A 4 0|il31(7)gLi^:;^>^^^^ < , -^^ 
jf^xlf-A456^Rfti'Mj^:^ttTv^;g,C:i:75-'^3"7!)-'i>ofiP*>li*-Ai|?iitOMo^c^:^>e 

A4 =^i^m<iifi]#i3 o;i><b^i9m-ri t7&^nxtgT-ab'?>o 

[0 2 4 7] 

E12 4J4, 4j|a<^tUPt-ln])6^o"C^< 55:oTV>^ig[p]mffi3 2 ai ~3 2a4 . 3 2b 

1 ~3 2b4 ^:flri-^»mi^[n]^3 0 t3i5V^T, ^ :t > e- A 4 =^ 4 0 k e V 

2 0 0 k e V--hiJPilt-r^J^'^<^^J-e*So IH 2 2 (DJ^-^ t {±R^t;. ^li. *3 It 

f^^ioiii^mffifB^^^p^Piti. ^^p-h^iz^ <-^j:^\izvt<^x. %]}%mm^]p\^z o<D]^mz 

[0 2 4 8] 



3 2 ai 
3 2 a2 

3 2 33 
3 2 34 

[0 2 4 9] 



12 5. 5 k V-. 3 2 bi : 1 7 7. 8 k V 

85. 8kV. 32b2:i66. OkV 

•2 6. 2kV. 32 b 3 :148. 3kV 

-66. 4kV, 32b4:i2 0. 7kV 



3 0 75-^13ii9mi-^i:>&«TOt?*-So 
[0 2 5 0] 

1112 5 {4. 9a<^»fMRM4'cOii[6]mS3 2ai ~32a9 . 32bi ~32b9 
ir^mm.U\p\^Z 0 iriSV^T. Vf-A 4 Sra^:^;i/^- 2 0 k e V5&*t> 5 k e W^t 

^ o 
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[0 2 5 1 ] 



3 2 ai : 


- 2 2 


. 7 k V> 


3 2 bi : 


- 9 


. 6 k V 


3 2 32 : 


-20 


. 3 k V. 


3 2 b2 : 


- 8 


. 3 k V 


3 2 aa : 


- 1 7 


. 8 k V> 


3 2 b3 • 


- 7 


. 1 k V 


3 2 a4 


-15 


. 4 k V, 


3 2 b4 • 


- 5 


. 8 k V 


3 2 as 


: - 1 3 


. 0 k V. 


3 2 bs ■ 


-4 


. 5 k V 


3 2 36 


: - 1 0 


. 6 k V. 


3 2 be 


: - 3 


. 2 k V 


3 2 37 


: - 8. 


2 k V. 


3 2 bv 


: - 2 


. 0 k V 


3 2 38 


: - 5. 


8 k 


3 2 bs 


: - 0 


. 7 k V 


3 2 39 


: -3. 


4 k V. 


3 2 b9 


: 0. 


5 k V 



[0 2 5 2 ] 
[0 2 5 3] 

0 2 6 {±> 9m.<Dmm?^m.^<^^\^m,U3 2 ai ~3 2 ag , 3 2 bi ~3 2 bg 

■t^ll-mill*]^3 0 iri3V^-C. -ity^-^ 4 >I:ji^-.;v^--4 0 k e Yi)^h 2 0 0 k e V 



[0 2 5 4] 



3 2 


a 1 


: 1 2 9 


. 2 k V. 


3 2 bi 




16 2 


. 6 k V 


3 2 


32 


: 1 0 3 


. 5 k V. 


3 2 b2 




14 9 


. 0 k V 


3 2 


33 


: 7 7. 


8 k V> 


3 2 bs 




13 5 


. 4 k V 


3 2 


34 


: 5 2 . 


1 k V. 


3 2 b4 




1 2 1 


. 8 k V 


3 2 


3 5 


: 2 6 . 


4 k V. 


3 2 bs 




10 8 


. 2 k V 


3 2 


36 


: 0. 7 k V. 


3 2 bs 




9 4. 


6 k V 


3 2 


37 


: - 2 4 


. 9 k V. 


3 2 b7 




8 1 . 


0 k V 


3 2 


38 


: - 5 0 


. 6 k V. 


3 2 b8 




6 7. 


4 k V 


3 2 


39 


: - 7 6 


. 4 k V, 


3 2 b9 




5 3 . 


9 k V 



[0 2 5 5] 
[0 2 5 6 ] 
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